A study was conducted at Addis Ababa abattoir to assess the prevalence of indigestible rumen foreign body impaction and to identify the causes in apparently healthy slaughtered cattle, sheep and goats. Out of the total 1,152 ruminants (384 cattle, 435 sheep and 333 goats) examined, 269 (23.4 %) were found infected. Of these 137 (35.7%) were cattle, 81 (18.6%) were sheep and 51 (15.3%) were goats. The prevalence was compared among species of animals and a significantly (p> 0.05) higher occurrence of foreign bodies was observed in cattle (35.7%) than sheep (18.6%) and goats (15.3%). The prevalence of foreign bodies in female and male ruminants was 22.7% and 23.8%, respectively (p> 0.05). Among the different age groups, significantly (p< 0.05) highest prevalence was observed in animals' of ˃ 4 years old and the lowest was in animals' ˂ 2 years old. The indigestible foreign bodies were plastic bags, cloth, ropes, leather, hairballs and metals. A plastic bag was detected at higher level with prevalence of 46.1% from the rumen. Results of this study indicated that the prevalence of rumen impaction in ruminants is quite high. Therefore, concerned body should work against contamination of the environment with foreign bodies in the study area.
Introduction
Ethiopia is believed to have the largest livestock population in Africa [1] . This livestock sector has been contributing considerable portion to the economy of the country and still promising to spearhead the economic development of the country. About 50.8 million cattle, 25.9 million sheep and 21.9 million goats' population are estimated to be in the country [1] . Cattle play significant contribution in Ethiopian economy as a source of meat, milk, drought power, income, and foreign exchange. Sheep and goats are major source of income (cash) for the rural poor farmers in most parts of tropics including Ethiopia. Furthermore, they play an important role in providing export commodities, such as live animals, hides and skins to earn foreign exchanges [1] .
However, the full exploitation of these resources is hindered by a combination of factors such as drought, poor genetic potential and backward animal husbandry practices and diseases [2] . Ingestion of foreign bodies by ruminants is extremely common especially in developing countries, like Ethiopia, where the standard of animal management is unsatisfactory and low nutritional statuses of ruminants have forced them to scavenge for food [3] . In Ethiopia, ruminants are very likely to be exposed to ingestion of indigestible foreign bodies of various sources, as they are mainly reared in urban, sub-urban and kept under an extensive type of management [4] .
The bovine species does not have highly sensitive prehensile organs, such as lips and tongue, nor are a discriminating sense of taste and ingestion and lodgment of foreign bodies common due to indiscriminate feeding habits [5] . It is generally accepted that sheep and goats are highly selective feeders and ingest significantly less amount of foreign bodies compared to cattle [6] . Cattle are inquisitive and tend to consume all sorts of objects while foraging. A retrospective study conducted on indigestible rumen foreign bodies in Gondar showed the serious impact of plastic bags in the health of cattle and its threat to the environment.
Hassan and Kikisagbe have also pointed out the health hazards associated with the use of polythene shopping bags which are thrown on rubbish dumps, road sides and virtually everywhere littering the environment to ruminants that are left to scavenge around most urban and peri-urban setting [7] . This pollution predicated as a growing problem for grazing animals because of the poor waste management system and inadequate availability of feed during the long dry season. Industrialization and mechanization of agriculture have further increased the incidence of foreign body ingestion in animals [3] .
Reports from cattle and sheep reared in urban and sub-urban environments indicated that impaction of the rumen resulted from the accumulation of foreign bodies, such as plastic bags which interferes with the flow of ingesta leading to the distension of rumen and absence of defecation [8] . Indigestible foreign bodies in the reticulo-rumen cause recurrent rumen tympany in adult dairy cattle; trichobezoars have been found associated with acute rumen tympany in calves and young cattle (Schweizer et al. and Radostitis et al.) reported the problem to be a condition of great economic importance in cattle primarily due to indiscriminate feeding habits and causes severe loss of production and high mortality rates [9] [10] [11] . Al-majali et al. also reported that a large proportion of cattle with ingested foreign body (plastics) in the rumen had displacement of abomasums and decrease in milk production [12] .
The presence of foreign bodies in the rumen and reticulum also hampers the absorption of volatile fatty acids (VFA) and consequently reduction in the rate of animal fattening [13] . Furthermore, the presence of large amounts of foreign bodies in the reticulo-rumen may lead to alterations in the microbial populations of these digestive chambers, worsening the pathogenesis of the condition [14] .
Some countries, notably Jordan, have estimated the losses in sheep productivity and health associated with rumen impaction as USD 25 million [6] . Recently, contamination of beef products from foreign objects like glass, metal, plastic or wood objects, found in meat led to a loss of millions of dollars [15] . Rumen impaction is asymptomatic in nature and is rarely diagnosed in live animal. It can only be adequately studied in abattoir [13] . Previous studies on indigestible rumen foreign bodies in ruminants were from different parts of Ethiopia and other parts of the world gave different results. [22] and 97% in small ruminants in Nigerian [23] was recorded.
In the study area, however, information regarding the magnitude and occurrence of rumen indigestible foreign bodies is very much limited. Therefore, the objective of the present study were to assess the prevalence of indigestible rumen foreign bodies in cattle, sheep and goats slaughtered at Addis Ababa abattoir enterprise and to identify the type of indigestible foreign bodies involved in rumen impaction and determine the factors associated with foreign bodies in ruminants slaughtered at Addis Ababa abattoir enterprise
Material and Methods

Study area
The study was conducted at Addis Ababa abattoir enterprise on cattle, sheep and goats brought for slaughter from November 2010 to April 2011. Geographically, Addis Ababa is located at 9° 42` N and 38° 3` E with an elevation of about 2400 m above sea level. Addis Ababa receives a mean annual rainfall of 1800 mm in bimodal pattern. The long rainy season extends from June to September followed by a dry season ranging from October to February. The short rainy season lasts from March to May. The average minimum and maximum temperature are 10.7 °C and 23.6 °C respectively [24] .
Study animals
The study was conducted on 1152 apparently healthy slaughtered cattle, sheep and goats of local breeds at Addis Ababa abattoir enterprise. Study animals were different species, age groups and both sexes. The animals, which were slaughtered at Addis Ababa abattoir enterprise, originated from different parts of the country, mainly from North Shewa of Amhara and Oromia region, Jimma, Gojjam, Wollo, East Shewa, Wellega, West Shewa, Afar, Soamli, Borna and Arsi. Animals were usually brought to the Addis Ababa market individually or in flocks on foot or by truck. The animals were purchased by restaurant owners and taken to Addis Ababa abattoir for slaughter.
Study design
A cross-sectional study was conducted to assess the prevalence and identify the types of foreign bodies present in the rumen and their associated risk factors. Species, age, sexes of the studied animals were considered as risk factors for occurrence of indigestible foreign bodies. Based on species, occurrence was recorded for bovine, ovine and caprine. Ages of studied animals were estimated using dentition pattern as described by De Loanta and Habel and categorized into two as young and adult. Sex was determined by observation of the genital organs [25] .
Sample size determination
The sample size required for this study was determined based on sample size determination in random sampling for infinite population using expected prevalence of rumen indigestible foreign bodies in cattle, sheep and goats and the desired absolute precision according to Thrusfield as follows [26] :
where, n = required sample size, P exp = expected prevalence, d = desired absolute precision.
There was no previous study on prevalence of rumen foreign bodies of cattle slaughtered at Addis Ababa abattoir enterprise. The sample size for this study was determined using 50% expected prevalence. Therefore, using 50% expected prevalence and 5% absolute precision at 95% confidence level using the above formula, the sample size was determined to include 1,152 ruminants (cattle, sheep and goat) were examined.
Animal selection and postmortem examination
Animals were selected by simple random sampling and 1,152 ruminants were examined for the presence of indigestible foreign bodies in their rumen. From presented cattle, sheep and goats for slaughter, every fifth animal was selected for examination of foreign bodies in their forestomach. Selected animals would have been identified by species, sex and age, prior to slaughter. After slaughter, the stomach was carefully removed from the abdomen and the stomach opened and explored for the presence of any indigestible foreign body by visual inspection and palpation. Then the indigestible foreign body was removed, washed, dried and identified. When foreign bodies were detected, they were recorded as positive and categorized accordingly. In positive cases, rumen was found shrunken, appeared as if the ruminal wall was adhering to the faeces of strangulated foreign materials. Necrotic signs of ruminitis of ruminal pillars with congestion of the mucosa and ulceration were also detected. 
Data management and analysis
All raw data generated during postmortem examination were stored using computer based data management system employing MS excel and the analysis was conducted using SPSS software (version 15.0, 2008). Prevalence of indigestible foreign bodies were expressed as percentage by dividing total number of animals positive for indigestible foreign bodies to the total number of animals examined. The chi-square test (χ 2 -test) was applied to test if there is any statistically significant association between risk factors such as species, sex and age and a difference was recorded as statistically significant if p-values were less than 0.05.
Results
Out of the total 1,152 ruminants examined for presence of indigestible rumen foreign bodies, 269 (23.4%) were found positive for different kinds of foreign bodies. From examined cattle, sheep and goats, 137 (35.7%), 81 (18.6%) and 51 (15.3%) were positive, respectively (Table 1 and Figures 1 and 2 ). There was statistically significant difference (p< 0.05) in the frequency of occurrence of foreign bodies between species (Table 1) .
From 650 male and 502 female animals examined, foreign body was found in the rumen of 155 males (23.8%) and 114 females (22.7%) of the total ruminants examined (Table 1 ). There was no significant difference (p> 0.05) between female and male animals on the frequency of occurrence of foreign bodies ( Table 1) .
Age of examined animals was tested as risk factor for occurrence of indigestible rumen foreign bodies, and the highest frequency (46.7%) was observed in ruminants greater than four years, 23.0% was found between 2-4 years old and the lowest (12.9%) was observed in ruminants of age less than two years old (Table 1 ). However, there was statistically significance difference (p< 0.05) between frequencies of occurrence of foreign bodies among the different age groups ( Table  1 ).
The type of foreign bodies found in slaughtered animals were plastic, cloth, mixed, rope, hair, metallic foreign body, leather and stone. Plastic bags was the most common as observed in 124 (46.1%) of the positive cases. There difference in the prevalence of foreign bodies was statistically significant (p< 0.05) ( Table 2 ).
The types of foreign bodies encountered and their frequency of occurrence with regards to the species of ruminants were studied. The 
Age of examined animals was tested as risk factor for occurrence of indigestible rumen foreign bodies, and the highest frequency (46.7%) was observed in ruminants greater than four years, 23.0% was found between 2-4 years old and the lowest (12.9%) was observed in ruminants of age less than two years old (Table 1) . However, there was statistically significance difference (p< 0.05) between frequencies of occurrence of foreign bodies among the different age groups ( Table   1 ).
The types of foreign bodies encountered and their frequency of occurrence with regards to the species of ruminants were studied. The prevalence of rumen impaction was highest in bovine compared with in ovine and caprine (Table 3 and Figure 3 ).
Discussion
The present study showed an overall prevalence rate of 23.4% (n = 269) indigestible rumen foreign bodies in ruminants slaughtered at Addis Ababa abattoir enterprise. The prevalence rate in cattle, sheep and goats was 35.7% (n = 137), 18.6% (n = 81) and 15.3% (n = 51), respectively. Similar findings were reported in small ruminant slaughtered at Addis Ababa and Adama abattoirs that showed a prevalence rate of 23.2% [16] and 25.8% [27] . On other hand, Abebe and Nuru reported a lower prevalence rate (6.1%) in sheep and goats slaughtered at Luna Export Abattoir, Eastern Shewa [17] . The reason for the lower prevalence rate was stated to be the origin of animals and the difference in the sex composition as all the animals examined were males. On the contrary, Remi-Adewunmi et al. have reported a much higher prevalence rate (97%) in sheep and goats brought from urban areas of Nigeria for slaughter [23] .
Retrospective study conducted in Gondar city of Ethiopia to observe the consequences of plastic bags usage on environment and cattle health showed the serious impact of plastic bags in the health of cattle and its threat to the environment. Similarly, the findings of the current study revealed the frequent occurrence of rumen foreign body in cattle. The indiscriminate ingestive behavior of cattle [22] as compared to small ruminants could be given as an explanation for higher prevalence in this species. In general, widespread use and improper disposal of the non-bio-degradable free polythene or plastic shopping bags for packaging and other garbage and the poor waste management system in the country and shortage of animal feed could be reasons for the occurrence of the problem in ruminants in this study.
The finding of this study revealed frequency of detection of indigestible rumen foreign bodies in both sexes is similar and there was not statistically significant difference. This result does not agree with work of Eyob who reported higher level of occurrence of foreign bodies in female cattle in his retrospective study of clinical cases of farm animals in three years period in University of Gondar veterinary Page -5 [28] . Roman and Hiwot also reported higher degree of occurrence of foreign bodies in female sheep and goats compared to that of male [16] .
This study revealed that indigestible rumen foreign bodies' detection was higher in adult ruminants (46.7%) than young ruminants (12.9%). This finding agree with the work of Roman and Hiwot who recovered plastics, rope, hair, paper, leather at highest prevalence from the rumen of older sheep and goats [16] . The older animals had more foreign bodies than the young ones because of the gradual ingestion of materials which accumulate in the rumen. Although, it was from suspected cases, Ismail et al. from Jordan reported that foreign bodies were found in 10 (32.25%) of the cows from a medical records of 31 adult dairy cows suffering from recurrent rumen tympany [14] . Radostitis et al. also reported adult dairy cattle are most commonly affected because of their more exposure and might be associated with the level of milk yield, which requires high demand of nutrition, and hence increase exposure for foreign bodies [29] .
The result of this study and other countries like Nigeria and Jordan indicated that plastic bags are the most common causes of rumen impaction. From this study, the plastic bags were detected in all of the animals with rumen foreign bodies 124 (46.1%) compared to other foreign bodies. Higher frequency of plastic bags was found in small ruminants at Addis Ababa (100%) and Adama abattoir (100%). Plastic foreign bodies were found about 81.6% (Igbokwe et al.) and 85% (Remi-Adewnmi et al.) in Nigeria and 74% in Jordan (Hailat et al.) [6, 13, 23] . Singh et al. also reported 95% of urban stray cattle in India suffering from various hazardous materials inside their abdomen, out of them 90% were plastic bags [30] . The reason might be due to widespread use of plastic bags and non-biodegradable nature of plastic bags [31] and their size, weight, poor waste management system and might be associated with environmental difference between rural and urban [22] . In this study, ingested mixed types of indigestible foreign bodies (plastics, cloth and rope) were found in the rumen of adult ox and weighted about 7 kg (Figure 1 ) and ingested plastic was found in the rumen of adult male goats that weighted up to 1800 g (Figure 2 ). The presences of such foreign bodies in the rumen have an impact in productivity and health of the animals, and thus resulted in a great economic loss to the country. These losses could be attributed to reduced fattening rates and death of the animals from rumen impaction [32] .
Conclusion
In Ethiopia, the extensive management system can be incriminated as a major predisposing factor for acquiring indigestible rumen foreign bodies in ruminants. Shortage of forage during dry season and nutritional deficiency also leads animals to find their own feed from grazing lands, which is potentially contaminated with various types of indigestible foreign bodies including plastics, cloth, rope, leather and metals. The results of this study suggest that the most common rumen foreign body in ruminants is plastic (polyethylene) bags. Widespread use and improper disposal of plastic bag, lack of adequate and proper legislation on waste disposal and awareness ruminant health also contributed to the high prevalence of rumen impaction in ruminants. This cross sectional study indicated the importance of foreign bodies as health risk and productivity, causing weight loss by interfering with the absorption of volatile fatty acids, loss due to death and premature culling to cattle sheep and goats. This study could help environmental activist, livestock owners, veterinarians and policy makers to recognize the impact of indigestible foreign bodies on ruminant's health and productivity in this country.
